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For decades, the nation has 
benefited from relatively 
inexpensive energy, but it has also 
grown reliant on fossil fuels—oil, 
natural gas, and coal. Periodic 
imported oil supply disruptions 
have led to price shocks, yet the 
nation’s dependence on imported 
energy is greater than ever. Fossil 
fuel emissions of carbon dioxide—
linked to global warming—have 
also raised environmental 
concerns. The Department of 
Energy (DOE) has funded research 
and development (R&D) on 
advanced renewable, fossil, and 
nuclear energy technologies. GAO’s 
report entitled DOE: Key 

Challenges Remain for Developing 

and Deploying Advanced Energy 

Technologies to Meet Future Needs 
examined the (1) R&D funding 
trends and strategies for 
developing advanced energy 
technologies; (2) key barriers to 
developing and deploying advanced 
energy technologies; and (3) efforts 
of the states and six selected 
countries to develop and deploy 
advanced energy technologies. 
GAO reviewed DOE R&D budget 
data and strategic plans and 
obtained the views of experts in 
DOE, industry, and academia, as 
well as state and foreign 
government officials. 

What GAO Recommends  

GAO’s report recommended that 
the Congress consider further 
stimulating the development and 
deployment of a diversified energy 
portfolio by focusing R&D funding 
on advanced energy technologies. 

DOE’s budget authority for energy R&D, when adjusted for inflation, fell 85 
percent from its peak in fiscal year 1978 to fiscal year 2005. Energy R&D 
funding in the late 1970s was robust in response to constricted oil supplies 
and an ensuing energy crisis, but R&D funding plunged when oil prices 
returned to their historic levels in the mid-1980s. DOE’s R&D efforts have 
resulted in steady incremental progress in reducing costs for renewable 
energy, reducing harmful emissions of coal-fired power plants, and 
improving safety and efficiency for nuclear energy. Nevertheless, the 
nation’s dependence on conventional fossil fuels remains virtually the same 
as 30 years ago. 
 
Further development and deployment of advanced renewable, fossil, and 
nuclear energy technologies face several key challenges: 
• High Capital Costs. The high capital costs of advanced energy 

technologies worry risk-averse investors. For example, solar cells made 
to convert solar energy into electricity for homeowners and businesses 
have been typically too expensive to compete with fossil fuels. DOE’s 
R&D efforts include developing new materials for solar cells that could 
decrease manufacturing costs.  

• Environmental Concerns. Advanced energy technologies need to address 
harmful environmental effects, including bird and bat fatalities cause by 
wind turbines, carbon dioxide and mercury emissions by coal-fired 
power plants, and spent nuclear fuel from nuclear power reactors.  

• Technology-Specific Challenges. Challenges that are unique to each 
technology also create barriers to development and deployment. 
Ethanol, for example, will need to be manufactured with more cost-
competitive technologies using agricultural residues or other cellulosic 
materials in order to expand beyond corn. Other challenges include 
developing new wind technologies to expand into low-wind and offshore 
locations; developing advanced coal gasification technologies to further 
reduce harmful emissions and high capital costs; and working with the 
nuclear power industry to deploy a new generation of reactors and 
develop the next generation to enable reactors to reprocess highly 
radioactive spent nuclear fuel or produce hydrogen. 

 
Many states and foreign countries have forged ahead of the federal 
government by successfully stimulating the deployment of renewable energy 
technologies. For example, renewable energy accounts for 3 percent of 
Texas’ electricity consumption because Texas enacted legislation in 1999 
and 2005 requiring its electric utilities to meet renewable energy capacity 
standards. Similarly, Denmark has used mandates and financial incentives to 
promote wind energy, which provided 19 percent of its electricity in 2005. 

www.gao.gov/cgi-bin/getrpt?GAO-07-550T.
 
To view the full product, including the scope 
and methodology, click on the link above. 
For more information, contact Jim Wells, at 
(202) 512-6877 or wellsj@gao.gov. 

http://www.gao.gov/cgi-bin/getrpt?GAO-07-550T
http://www.gao.gov/cgi-bin/getrpt?GAO-07-550T


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


